Apoptosis induced by endoplasmic reticulum stress depends on activation of caspase-3 via caspase-12.
Recently, endoplasmic reticulum (ER) dysfunction has been implicated in neuronal death in patients with Alzheimer's disease. Treatment of human neuroblastoma cells with ER stress inducers causes apoptotic death. We confirmed that ER stress inducers specifically targeted the ER to cause apoptotic morphological changes. We also found that caspase-3, and not caspase-9 (a known mitochondrial apoptotic mediator), was mainly activated by ER stress. We generated the neuroblastoma cells that stably expressed caspase-12 and analyzed its influence on caspase-3 activation and vulnerability to ER stress. Cells expressing caspase-12 were more vulnerable to ER stress than cells expressing the empty vector, concomitant with increased activation of caspase-3. These findings suggested that activation of ER-resident caspase-12 indirectly activates cytoplasmic caspase-3 and might be important in ER stress-induced neuronal apoptosis.